In patients with diabetes, the choice of optimal revascularisation strategy-bypass surgery or percutaneous coronary intervention-remains controversial Three quarters of all deaths in patients with diabetes are caused by coronary artery disease. It has been projected that 25-30% of all revascularisations will be in patients with diabetes by 2010. The choice of optimal revascularisation strategy-coronary artery bypass graft (CABG) surgery or percutaneous coronary intervention (PCI)-remains controversial.
CABG is considered preferable in diabetic patients with multivessel coronary artery disease based primarily on post hoc analysis of the BARI study. While some other studies have also performed subgroup analyses in patients with diabetes, in none was that analysis prespecified. In light of recent developments in the field of revascularisation, with the advent of glycoprotein (GP) IIb/IIIa inhibitors, use of stents, and the development of off bypass and minimally invasive surgery, the data available to guide treatment in patients with diabetes are in need of reassessment.
CABG VERSUS PCI: THE MAJOR TRIALS
Several trials have compared an initial treatment strategy of PCI with a strategy of CABG in patients with multivessel coronary disease. [1] [2] [3] [4] [5] [6] Most of the data currently available relate to comparisons made in the late 1980s and early '90s although several new studies have been published recently. While not identical, each trial randomised patients who were considered suitable for both forms of revascularisation. Results have suggested that there is no difference between the two strategies in terms of mortality, non-fatal MI, and stroke although the rates of additional revascularisation were much higher in the PCI groups. 7 PCI usually requires a short admission followed by an early return to work, but is associated with a 30% risk of further revascularisation during the first six months of follow up. Conversely, CABG is more invasive and requires a longer recovery.
IS THE PATIENT WITH DIABETES MELLITUS DIFFERENT?
It has been suggested that there might be a difference in outcome of CABG versus PCI in the subset of patients with diabetes mellitus. There are specific issues to confront in this group of patients including the problems of small calibre vessels, more extensive distal disease, greater left ventricular dysfunction, and altered platelet function. Moreover, numerous studies have shown that diabetes increases the risk of restenosis after successful PCI. [8] [9] [10] At present, clinicians tend to favour surgery for diabetics requiring coronary revascularisation.
The BARI trial recruited 1829 patients with multivessel disease between 1988 and 1991. 3 After five years, mortality (10.7% in the CABG arm v 13.7% in the PCI arm, p = 0.19) and the combined rate of death and non-fatal myocardial infarction (19.6% CABG v 21.3% PCI, p = 0.84) were similar in the two groups. Although additional revascularisation was required more often in the PCI group (8% CABG v 54% PCI, p < 0.001), 69% of PCI patients avoided CABG during this period and 45% required only one further PCI. After PCI, patients returned to work an average of five weeks earlier than those undergoing CABG, and there was no difference in long term employment status. 11 The cohort of 1829 patients in BARI included 353 with diabetes. This subgroup only became a defined group for analysis part way through recruitment. While these patients were not stratified in the randomisation process, their baseline characteristics were similar. The five year mortality was 19.4% among 180 patients assigned to CABG and 34.5% among 173 patients assigned to PCI (p < 0.003). Seven year mortality in the PCI group was also higher compared to CABG (23.6% CABG v 44% PCI at seven years, p = 0.001). 12 Despite this being a post hoc analysis the PCI and CABG arms were well matched and crossover between arms was minimal. However, the outcome of 339 non-randomised diabetics in the registry did not suggest a dramatic advantage of CABG over PCI. Abbreviations: ARTS, arterial revascularisation therapies study; BARI, bypass angioplasty revascularisation investigation; BENESTENT; Belgium-Netherlands stent study; CABG, coronary artery bypass graft; CABRI, coronary artery bypass revascularisation investigation; CARDia, coronary artery revascularisation in diabetes; EAST, Emory angioplasty versus surgery trial; EPIC, evaluation of IIb/IIIa platelet receptor antagonist 7E3 in preventing ischemic complications; EPILOG, evaluation of PTCA to improve long-term outcome by c7E3GP IIb/IIIa receptor blockade; EPISTENT, evaluation of platelet GP IIb/IIIa inhibitor for stenting; ERACI, Argentine randomized trial of percutaneous transluminal coronary angioplasty versus coronary artery bypass surgery in multivessel disease; GABI, German angioplasty bypass investigation; GP, glycoprotein; PCI, percutaneous coronary intervention; RITA, randomised intervention treatment of angina; SOS, stent or surgery; STRESS, stent restenosis study of eligible patients were actually randomised; (2) the PCI arm experienced a 10% rate of abrupt closure and an 8% rate of emergency CABG, levels much higher than are seen in current clinical practice. However, in view of the large excess of mortality between the two arms, there is little doubt that diabetics were better off with surgery between 1988 and 1991.
Evidence from other studies is extremely limited. The CABRI study randomised 1054 patients from 1988 to 1992 to CABG or PCI, with trial end points of mortality and angina at five years. Interim follow up on 1050 patients revealed no difference in one year mortality (2.7% CABG v 3.9% PCI, p = ns). 2 In 122 randomised patients who had diabetes, there was a non-significant trend toward better survival in the CABG group at two years (4% CABG v 15% PCI).
The RITA trial randomised 1011 patients from 1988 to 1991 (of whom 45% had single vessel disease) with a mean follow up of 4.7 years. 1 The primary end point of death or non-fatal myocardial infarction occurred in 53 CABG patients and 64 PCI patients (p = ns). 13 Only 62 (6%) out of the 1011 patients recruited had diabetes, precluding meaningful analysis.
In the EAST trial 59 patients of the 392 recruited from 1987 to 1990 had diabetes. Overall, after eight years follow up, mortality was similar in the two treatment groups (17.3% CABG v 20.7% PCI, p = 0.4). 14 In the diabetic patients, there was a trend towards lower mortality in the surgical group (24.5% CABG v 39.9% PCI, p = 0.23). Although repeat revascularisation rates were initially higher in the PCI group, beyond three years the rates were similar in both groups.
Neither the GABI trial, with 43 out of 359 patients with diabetes, nor the Argentine ERACI trial, with 13 out of 127 patients with diabetes, reported separate data pertaining to the diabetics. 4 
15

PCI VERSUS CABG STUDIES IN THE STENT ERA
The ARTS trial was based on the premise that coronary artery stenting had improved both short and long term outcomes for coronary angioplasty, making it necessary to re-evaluate the relative merits of CABG versus PCI plus stenting in patients with multivessel disease. The primary composite end point was freedom from major cardiac and cerebrovascular events at one year. In 1205 patients randomised between April 1997 and June 1998, there was no difference in primary end point (91.3% CABG v 90.6% PCI, p = ns). Again, the PCI arm needed more repeat revascularisation procedures (3.5% CABG v 16.8% PCI, p < 0.001). 16 Of the 1205 patients randomised in ARTS, 208 had diabetes. This group was not stratified prospectively, but the diabetic patients in each arm had similar characteristics. The rate of the combined end point of death/cerebrovascular accident/ myocardial infarction was similar in the two arms (12.5% CABG, 17% PCI, p = ns). The requirement for additional revascularisation was higher after PCI (3.1% CABG v 25% PCI, p < 0.01), but was reduced in both diabetic and non-diabetic subgroups compared to trials from the pre-stent era. 17 ERACI II (Argentine randomised study 1996-8) randomised 450 patients with multivessel disease to undergo either PCI or CABG. At mean follow up of 18.5 months death rates were 3.1% in PCI patients and 7.5% in CABG patients (p < 0.017). Requirements for further revascularisation were again higher post-PCI (16.8% PCI v 4.8% CABG, p < 0.002). 18 As with most previous studies, too few diabetics were randomised for meaningful comment.
The results of the SOS study have not yet been published but preliminary results of this UK based study are available. In nearly 1000 randomised patients mortality was 4.1% in the PCI arm versus 1.2% in the CABG group (p = ns). 19 The higher mortality in the PCI arm was caused by an unexplained excess of cancer deaths. There was no significant difference in the occurrence of myocardial infarction. The rate of repeat revascularisation was again greater after PCI than after CABG (20% PCI v 5.8% CABG, p = 0.01). Diabetes was present in 150 of the 1000 patients but no separate data are yet available.
ADJUNCTIVE TREATMENTS IN REVASCULARISATION
While both CABG and PCI have advanced technically in recent years, the field of coronary angioplasty in its routine practice has changed more substantially than has CABG. The STRESS and BENESTENT trials demonstrated that in selected patients coronary stents reduce the risk of restenosis and subsequent clinical events. 20 21 These benefits may be most pronounced in diabetic patients. 9 The advent of drug eluting stents may reduce restenosis rates further. 22 New pharmacological interventions also appear to improve the results of PCI. Several trials have shown that abciximab and other GP IIb/IIIa receptor antagonists improve outcome, especially when combined with stents. [23] [24] [25] [26] Advances in medical treatment, such as aggressive lipid lowering with statins and the use of clopidogrel, may have differential effects post-PCI as opposed to post-CABG. [27] [28] The BARI-2D trial will compare aggressive medical treatment to revascularisation (PCI or CABG) in patients with diabetes, but will not compare PCI to CABG directly.
ADJUNCTIVE ANTIPLATELET TREATMENT IN DIABETIC PATIENTS
The role of adjunctive periprocedural pharmacotherapy has been examined in several trials, including the EPIC, EPILOG, and EPISTENT trials. In the EPILOG trial, the outcomes of 638 diabetic patients were compared to 2154 non-diabetic patients. 29 Despite greater comorbidity, diabetic patients treated with abciximab during PCI suffered the same rate of in-hospital death, myocardial infarction, and urgent revascularisation as non-diabetic patients (7.1% v 7.5%, p = ns). At six months, treatment reduced the composite of death or myocardial infarction to 8.8% in diabetic patients and 7.4% in non-diabetics (p = ns), significantly better in both groups when compared to placebo.
In the more recent EPISTENT study, the composite of death, myocardial infarction, or target vessel revascularisation was reduced from 25% to 13% (a 48% reduction, p = 0.005) in diabetics treated with abciximab and stenting as opposed to stenting alone. 30 The combined death and myocardial infarction rate was reduced from 16.3% to 6.8% at one year, with cardiac event rates in the treated diabetic population being reduced to the level seen in non-diabetic patients. 31 A pooled analysis of three abciximab trials (EPIC, EPILOG, and EPIST-ENT) showed that abciximab decreased the one year mortality in diabetics from 4.5% to 2.5% (p = 0.031) and in non-diabetic patients from 2.6% to 1.9% (p = 0.1). 32 The potential role of other GP IIb/IIIa inhibitors such as eptifibatide and tirofiban remains to be determined in diabetics. The use of abciximab and stents among patients with diabetes undergoing PCI appears to abolish the excess risk of such procedures in patients with diabetes. Whether the results achievable with this regimen are comparable to those achieved with modern coronary artery bypass grafting can only be answered by a prospective randomised trial.
CONCLUSION
An evidence base for the preferred mode of coronary revascularisation (CABG or PCI) in patients with diabetes is lacking. Such data as are available are now more difficult to evaluate in the setting of recent major advances in adjunctive treatment for PCI. The advent of the GP IIb/IIIa inhibitors and drug eluting stents in particular may revolutionise percutaneous intervention in diabetics.
There is an obvious need for a head-to-head trial to establish whether these advances have abolished the outcome gap that was seen in the BARI trial. If one accepts that a higher rate of repeat revascularisation is a reasonable price to pay for a less invasive procedure, then the new trial has to show that "optimal PCI" is not inferior to "up-to-date CABG" in terms of the hard end points of death, non-fatal myocardial infarction, and stroke. The UK based CARDia trial addresses these questions for the first time, and will begin recruitment in the near future. It may help provide the answer to the question posed in the title of this editorial. 
